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Sulfur has long been used in the treatment of fungous infection in plants and
in animals. In 1947, Weld and Gunther (1), in an attempt to purify an antibac-
terial agent from Spanish moss (Tillandsia usneosides), by absorption on char-
coal, found that a powerful antibacterial substance for certain organisms could
be recovered from the charcoal itself. This substance proved to be elemental sul-
fur. The inhibitory effect of elemental sulfur was then tested on cultures of var-
ious organisms including Candida (monilia) albicans. It was found that solutions
of sulfur in carbowax (carbowax-sulfur) when diluted with broth were inhibitory
to the growth of C. albicans.
Recent investigations by one of us (J. T. W.) using the same technic as pre-
viously described, show the complete inhibition of 3 hour broth cultures (mostly
mycelial growth) of C. albicans by carbowax-sulfur in concentrations of 1:10,000.2
Carbowax-sulfur in dilutions higher than 1:10,000 and up to 1:200,000 inhibited
the growth of this organism for 24 hours, but C. albicans eventually grew out in
48 to 96 hours. The suppression of the growth of C. albicans in higher dilutions
of carbowax-sulfur for 24 hours with subsequent visible growth of the organism
after longer incubation is explainable by the fact, proved by tests, that carbowax-
sulfur loses, probably through sedimentation, approximately nine-tenths of its
activity in 24 hours when diluted with broth. Thus, when high dilutions of carbo
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S Preparation of Carbowax-Sulfur. 12.5 gm. of flowers of sulfur U.S.P. and 500 gm. of
carbowax 1540 pH 4.4 were heated together in a liter Erlenmeyer flask, with cotton stopper,
for 14 hours, at 150—170°C. in a hot air oven. The hot clear yellow supernatant obtained
was the carbowax-sulfur solution used in the tests, the excess of sulfur at this temperature
remaining at the bottom of the flask. On cooling, this preparation remained clear until the
temperature reached about 70°C. at which time the sulfur began to precipitate out visibly
and the carbowax solidified slowly. Our carbowax-sulfur preparations were made up fresh
for each experiment since we found that on reheating solidified carbowax-sulfur to 170°C.
all the sulfur did not again dissolve in the carbowax and preparations weaker in anti-
bacterial activity were obtained.
Half a cc. of the carbowax-sulfur at about 90°C. was taken up in a heated pipette and
added to 4.5 cc. of broth at the same temperature to make a dilution of 1:10. This mixture
formed a thick milk-white suspension. From it dilutions up to 1:10,000 were made in multi-
ples of 10, using unheated broth and a fresh pipette for each dilution. For dilutions higher
than 1:10,000 the spacing between dilutions was varied, depending upon the expected titre
of a preparation.
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wax-sulfur are used, any organism remaining alive after 24 hours would be under
antimicrobial influence of only one-tenth of the sulfur originally present. When
older cultures (18 to 24 hour cultures showing mostly round forms) were used in
the tests, and all cultures diluted so as to contain approximately the same num-
CHART I
Moniliae infections responding to carbowax-sulfur ointment (13 patients)
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ber of organisms, carbowax-sulfur was found to be much less effective. Carbowax-
sulfur was practically ineffective when tests were set up at 22° C. instead of
370 C.
PREPARATION AND USE OF cARnowAx-suLFUR OINTMENT
450 grams of carbowax 1500 and 50 grams of carbowax 1540 were heated to-
gether in a 2 liter Erlenmeyer flask, with cotton stopper, until melted at 150 C.
in a hot air oven. Then 5 grams of sublimed flowers of sulfur U.S.P. were added.
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The flask was well shaken and returned to the oven for 1 hour. During this time
the flask was well shaken three times. The hot liquid was poured into a liter
beaker, care taken not to pour off any of the undissolved sulfur at the bottom of
the flask. This mixture stood at room temperature for 24 hours. The above mix-
ture solidified to form a readily absorbed ointment for application to the skin.
Suppositories of the same concentration of sulfur were prepared for vaginal use
by stiffening the ointment with more carbowax 1540.
Treatment of patients with carbowax-sulfur was withheld until the clinical
diagnosis of monilia infection had been corroborated by culturing C. albicans
from each of the involved areas. The carbowax-sulfur ointment was rubbed
thoroughly into affected iritertriginous areas twice daily. Infected nails were
trimmed and leveled with a dental burr whenever necessary and the patients
instructed to thoroughly massage the nails and paronychia twice daily with the
ointment and to wear gloves overnight. For monilia vaginitis, suppositories were
inserted once or twice daily. Cultures were repeated at weekly or bi-weekly in-
tervals. Treatment was continued until the areas involved appeared normal al-
though the cultures had almost invariably become negative weeks before.
RESULTS OF TREATMENT WITH CARBOWAX-SULFUR
Of 35 patients observed sufficiently long to determine the effectiveness of
carbowax-sulfur treatment 13 remained well, 18 improved, 3 improved tempor-
arily and in 1 patient the lesions became more inflamed following this therapy.
As shown in chart I, of the 13 patients who were cured, the infections had been
present from 3 weeks to 6 years. The length of treatment varied from 1 to 4
months with the exception of one patient who had a monilia infection of the
gastro-intestinal tract and required treatment intermittently for two years.
In this patient and 3 others, diabetes mellitus seemed to be a complicating factor.
In all instances cultures from the involved areas became negative and remained
so before the skin or nails appeared normal.
There were 18 patients with lesions similar to those shown in chart I that showed
marked improvement following therapy. The cultures from the lesions became
negative and the lesions improved as long as therapy was continued or the lesions
disappeared temporarily. Perhaps because of the occupation of some of these
patients, associated diseases or a persistent monilia infection of the gastro-
intestinal tract, local treatment controlled only the surface infections.
Three patients with monilia infection of the nails and paronychia improved
following carbowax-sulfur therapy and the cultures became negative; however,
to effect a more rapid cure, fractional doses of x-ray were given.
One obese diabetic patient with a monilia infection of the inframammary areas
developed a more marked erythema with vesiculation following the application
of carbowax-sulfur. A patch test, however, with the carbowax-sulfur ointment
was negative suggesting that the preparation irritated an already inflammed
area.
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CONCLUSION
A mixture of carbowax and sulfur in high dilutions inhibits the growth of
Candida (monilia) albicans in vitro.
Its application to monilia infections of the skin, nails and vagina is suggested
in view of the encouraging results obtained in 34 patients.
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